Developmental plasticity is the term used to describe the developing brain's ability to organize its circuitry and subsequent function based on the activity patterns it receives. This form of plasticity decreases as the brain matures, providing both advantages and disadvantages to the organism. On the one hand, brain circuitry that must remain relatively invariant to maximize functional efficacy throughout later life can be optimally "tuned" to the environment during a relatively protected childhood period. Also, younger brains are able to functionally recover from injury much more readily than older brains. Unfortunately, on the other hand, this pronounced early plasticity and its downregulation with maturity also render young brains much more susceptible than older brains to long-term disruptive effects from abnormal or "deprived" environments. Thus, understanding the mechanisms underlying early brain plasticity and its downregulation would enable the development of treatments to selectively reactivate it in mature brain, to facilitate recovery from a wide-range of neurological dysfunction.
During the Decade of the Brain, neuroscientists have studied plasticity at behavioral, cellular, and molecular levels (see Fig. 1 ). At the behavioral level, cognitive scientists have documented many instances where early disruptions of normal function produce permanent functional impairment. Developmental neurobiologists have described likely cellular correlates of such change in the organization of circuitry that controls and coordinates our behavior. Molecular biologists have supplied ever-growing lists of molecules that change in the brain as it matures. Current research attempts to develop preparations in which scientists at multiple levels can work together to understand how molecular changes control cellular and behavioral changes, to intelligently and adaptively reactivate plasticity in maturity.
BEHAVIORAL STUDIES OF PLASTICITY
One of the ways in which a scientist goes about studying plasticity at the behavioral level is by using animal models with specialized sensory capabilities. One important study involves the use of barn owls. These birds can use vision to localize prey, yet the majority of their hunting is done at night, when they can use auditory spatial cues to localize their prey in the complete absence of visual input. Researchers know that in the brains of these animals, as well as in humans, there are both an auditory map and a visual "map of space." In all normal individuals, those maps overlap. For example, in Fig. 2 , a prey object sitting at the vertical meridian would stimulate the same region of the brain through both the auditory sensory modality and the visual sensory modality. However, when the young owls are fitted with prisms that deflect the visual image, as the figure shows, the image moves Ϫ23°off the vertical meridian. The sound, however, in these birds still comes from directly in front. The prisms misalign the visual and auditory maps of space in the brain. If these young birds are placed back in their aviary and allowed to hunt normally, they very rapidly adapt to the prisms and become, for all intents and purposes, like normal birds. When these animals are studied physiologically and behaviorally, it becomes apparent that the auditory map of space actually shifts within the brain, to maintain registration of auditory prey stimuli with visual prey stimuli. The young barn owl's brain uses convergence in the patterns of activity to influence its effective wiring.
This ability to realign what is a very major aspect of auditory organization is age dependent. Birds up to about 125 to 150 days of age realign their maps very, very readily. But older birds, and in particular adults, are never able to adjust to this abnormal sensory environment.
